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What is claimed as new and desired to be protected by Letters Patent 
of the United States is: 

1 . A copper interconnect structure providing electrical 

connection in a semiconductor substrate, said copper interconnect structure 
comprising: 

a conductive plug; 

a copper conductor electrically coupled to said conductive plug; 

an aluminum nitride layer formed pn an upper surface portion of said 
copper conductor and as a continuos layer/over said substrate; and 

at least one of a bond pad aiyi external heat dissipating path coupled to 
said aluminum nitride layer. 



15 



The copper interconnect structure of claim 1, wherein said 
aluminum nitride layer is connected to said bond pad. 

3. The copper interconnect structure of claim 1, wherein said 

aluminum nitridei&Wr is connected to said external heat dissipating path. 



The copper interconnect structure of claim 1, wherein said 
20 copper c^i)&ujz!t:or|is a copper plyCg formed on said conductive plug and further 

comprising i. barrier layer forrfied between said conductive plug and said copper 
conductOE 



25 



5. The copper interconnect structure of claim 1, wherein said 

inductive plug is connected to an active area of said substrate. 
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6. The copper interconnect structure of clairji 1, wherein said 
copper conductor is formed of elemental copper. 

7. The copper interconnect structured claim 1, wherein said 
5 aluminum nitride layer acts as a heat dissipation path/for said copper conductor. 

8. The copper interconnect structure of claim 1, wherein said 
aluminum nitride layer passivates said upper /urface of said copper conductor. 

10 9. The copper interconnect structure of claim 1, wherein said 

aluminum nitride layer has a thicimes/ih the range of about lOOA to 1,000 A. 



15 



20 



10. The^opperyfyiterconnect structure of claim 1, wherein said 
aluminum nitride layer/has a thickness of approximately 300A. 

11. / The c6pnfer interconnect structure of claim 1, wherein said 
conductive plugXs formed of a material selected from the group consisting of 
polysilicon, copalt, titanium njitride, tungsten, tjulgsten nitride, copper, 
aluminum, and platimim. 



barrier layer 



The copper interconnect structure of claim 4, wherein said 
coyhpfises a refractory metal compound. 



25 



1$. The copper interconnect structure of claim 12, wherein said 

refractory ifaetal compound is selected from the group consisting of refractory 
metal nitrides, refractory metal carbides, and refractory metal borides. 
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14. The copper interconnect structure of clairr/l, wherein said 

copper conductor is part of a metalization layer. 



10 



15. An interconnect structure provicMg electrical connection on 

a semiconductor substrate, said interconnect structure comprising: 
a conductive plug; 

a conductor electrically coupled to/^aid conductive plug; and 
an aluminum nitride layer formed on an upper surface portion of said 

conductor, said aluminum nitride layer providing a heat dissipating path for said 

conductor. 



16. The interconnect structure of claim 15, wherein said 

conductive plug is ccmnected to an active area of said substrate. 



15 17. / THfeAnterconnect structure of claim 15, wherein said 

aluminum nitride layer^s a thickness in.tlie^range of about lOOA to 1,000 A. 



20 



rl8. / /A copper interconnect structure for an integrated circuit 



comprising: 



copper 



a pop/per layer; and 

luminum nitride layer formed on an upper surface portion of said 



157 
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19. The copper interconnect structure of claim 18 further 

comprising a conductor in contact with said copper layer. 
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20. The copper intercprtfi^ structure of claim 19 fu^flier 

comprising a conductive barrier kyer foj^med^etween said copper la^er and said 
conductor. 



21. Tfhe copp^r'interconnect stpu^ture of ^aim 19, wherein said 
copper layer forms at teast^rt of^acf^zation layer of /aid integrated circuit. 

22. A method of forming a copper interconnect structure 
providing electrical connection to a substrate, comprising the steps of: 

10 forming a first contact opening into a first/insulating layer of said 

substrate; 

forming a conductive plug in said fir^t contact opening; 
forming a second insulating layeryover said conductive plug and said 
first insulating layer; 

forming a second contact op^iing in said second insulating layer; 
forming a barrier layer in sajdf second contact opening; 
forming a copper conducto/ over said barrier layer; and 
forming an aluminum nitride layer on an upper surface portion of said 
copper conductor, said aluminum *j#ride layer passifying said upper surface 
20 portion of said copper conductor 




23. The method of claim 22 further comprising the step of 

chemical mechanical polishing said copper layer and said barrier layer. 



25 24. The method of claim 22 further comprising the step of 

cleaning said upper surface portion of said copper conductor prior to the 
formation of said aluminum nitride layer. 
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25. The method of claim 22, wherein said aluminum nitride 
layer is formed by deposition, to a thickness of approximately 300 A. 

26. The method of claim 22, wherein said step of forming said 
aluminum nitride layer includes a deposition process. 



10 



in s 



15 




27. The method of claim 22, wherein said step of forming said 
aluminum nitride layer includes a sputtering process. 

28. The method of claim 22, wherein said barrier layer is formed 
of a refractory metal compound, said refractory metal compound being selected 
from the group consisting of refractory metal nitrides, refractory metal carbides, 
and refractory metal borides. 

29. A method of forming an interconnect structure providing 
electrical connection in a semiconductor device comprising: 

forming a contact openMg in an insulating layer of said device; 

depositing a conductor within said contact opening; and 

forming an aluminum nitride layer on an upper surface portion of said 

conductor, said aluminumynitride layer providing a heat dissipating path for said 

conductor. 



30. The method of claim 29 further comprising the step of 

25 depositing a barrier layer in said contact opening and before said step of 

depositing said conductor. 
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31. The method of claim 29 further comprising the step of 
cleaning said upper surface portion of said conductor prior to the formation of 
said aluminum nitride layer. 

32. The method of claim 29, wherein said aluminum nitride 
layer is formed by deposition, to a thickness of approximately 300 A. 

33. The method of claim 29, wherein said step of forming said 
aluminum nitride layer includes a deposition process. 

34. The method of claim 29, wherein said step of forming said 
aluminum nitride layer includes a sputtering process. 



iu * 

, b 



u 15 



Til 



20 



25 



35. The method of claim 29, wherein said conductor is selected 

from the group consisting of aluminum, gold, silver, tungsten, and copper. 
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\ 36. An in 

a substrate; 

a transistor inclu 
region in said substrate dis 

a copper interco; 
least one of said source!/ dr; 
comprising a conduative/pli|g 
substrate; a copper/conduct 



circuit structure, comprising: 

substrate and a source/drain 
gate; 

iding electrical connection to at 
topper interconnect structure 

source/drain region of said 



>n top of said conductive plug; and an 
aluminum nitride^t^r formed on an upper surface portion of said copper 
conductor. 
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37. The structure of claim 36 further composing a barrier layer 
formed between said conductive plug and said copper conductor. 

38. The structure of claim 36, wherein said aluminum nitride 
5 layer passivates said upper surface portion of said copper conductor. 

39. The structure of claim 36, wherein said aluminum nitride 
layer acts as a heat dissipation path for said copper conductor. 



10 
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40. The strucoire of cljjfim 36, wherein said aluminum nitride 
layer is connected to a bond/^ad. 

41. The structure of claim 36, wherein said aluminum nitride 
layer is connected tc^an external iieat dissipating pith. 

42. / The/ structure of claim/36, wherein said aluminum nitride 
layer has a thickness in t/he /ange of ab$>6t lOOA to 1,000A. 



25 



v 



e structure of claim 36, wherein said aluminum nitride 



20 layer has a thickness jbf approximately 300A. 

44.V_>/ / The structure of claim 36, wherein said conductive plug is 
formed of a material selected from the group consisting of polysilicon, cobalt, 
titanium nitride/ tungsten, tungsten nitride, copper, aluminum, and platinum. 



45/ The structure of claim 37, wherein said barrier layer 

comprises a refractory metal compound. 
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46. The structure of claim 45, wherein said refractory metal 
compound is selected from the group consisting of refractory metal nitrides, 
refractory metal carbides, and refractory metal borides. 

47. An integrated circuit containing a copper interconnect 
structure, said copper interconnect structure comprising: 

a copper layer; and 

a layer of aluminum rdtcide forced on said copper layer. 



48. The i^cyegpated jmrcuit of claiiri 47 further comprising a 

wMi said copper lay^r. 



conductive plug in contact 



49. 



/he 



conductive barrier layer foi 
plug. 



Leg/ated circuit of claim 48 further comprising a 
kl between said copper layer and said conductive 



50. YH£ integrated circuit of claim 47, wherein said copper layer 
forms at least part of aAnetalization layer of said integrated circuit. 

51. )l The integrated circuit of claim 47, wherein said aluminum 
nitride layer acts/^s a heat dissipation path for said copper layer. 



25 



5X The integrated circuit of claim 47, wherein said aluminum 

nitride layct passivates said copper layer. 
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53. An integrated circuit containing an interconnect structure, 
said interconnect structure comprising: 

a conductive layer; and 

a layer of aluminum nitride formed on said' conductive layer. 

54. The integrate^ circuit of/6laim 53 further comprising a 
conductive plug in contact witgr said condyrctive layer. 

55. Th^in^egrated/6ircuit of clairp<53, wherein said layer of 
10 aluminum nitride act^as a /neat dissipating ] 

56. // The Mtegratea circuit of claim 53 further comprising a 
conductive bar^&r layer/^orm^ja between said conductive layer and said 
conductive pi 



15 



The integrated circuit of claim 53, wherein said conductive 
layer forms a£ least part of a metalization layer of said integrated circuit. 
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